Dysregulated Lysine Acetyltransferase 2B Promotes Inflammatory Bowel Disease Pathogenesis Through Transcriptional Repression of Interleukin-10.
Accumulating evidence supports epigenetic modifications in mediating intestinal immunity in inflammatory bowel disease [IBD] pathogenesis. This study aimed to identify key dysregulated epigenetic modulators and the molecular downstream pathways in IBD. Expression of 116 well-defined epigenetic modulators was profiled and validated in 96 intestinal tissues from patients with Crohn's disease [CD], ulcerative colitis [UC], and healthy controls using quantitative reverse transcriptase polymerase chain reaction [QRT-PCR], western blot, and immunohistochemistry. Dysregulation of histone modifications and IBD-related cytokines were examined by chromatin immunoprecipitation, luciferase activity, and gene expression analyses in normal colonic epithelial cell line, NCM460, upon small-molecule inhibition or RNA interference, followed by validation in primary colonic tissues. Targeted expression profiling uncovered seven differentially expressed epigenetic modulators, of which the down-regulation of lysine acetyltransferase 2B [KAT2B] mRNA and protein was the most significant and was consequently validated in inflamed CD and UC compared with healthy colonic tissues. KAT2B protein localised abundantly in nuclei of normal colonic epithelium but diminished in paired inflamed CD and UC tissues. Pharmacological inhibition of KAT2B by anacardic acid in NCM460 cells reduced the levels of histone H4 lysine 5 acetylation [H4K5ac] and interleukin-10 [IL-10] in a dose-dependent manner. Knockdown of KAT2B reduced the IL-10 promoter occupancy of KAT2B and H4K5ac, resulting in transcriptional silencing. IL-10 level was also diminished in inflamed IBD tissues. Our findings demonstrated a novel epigenetic mechanism of IL-10 dysregulation in IBD. Down-regulation of KAT2B may disrupt the innate and adaptive inflammatory responses due to the suppression of this crucial anti-inflammatory cytokine.